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m^oig.s^Ai9ife mm zsm si n *ns ^aa* oi^gg oigsm &m asg :>ie:m- 3 his 
gja nam 01 a b asg }|&g =?mm sxioii s*b 301a. 

HI6I, £ ^S2| PgB SS^Eist ^EIU B2H^ e 31 AtgB CRTU 

cot e sasaa 22 hh^oiu Basot u^Maioi gh^(pdp) ee^ sai^xklco) esi S3 
n a soil sajprs^sspiisch oia-i^ ssa-aaB^^-ej^cN-^ 01 mhoi 

^Jil a^SICH 521 2SAPI01 0|£ ojohOI 2}ga XloPt BMSBCK SE&h AISXKN ^ojai^o^ 

as -niaoii.aas ai a^i^} ^31 ±7)\naQ\, annus 01 a b §3;^ jpima ic asa £*joiu 

2i^(^)i »»»3IEBO. tf?|St »§ SJ3IMM 8HB3PI ¥16>0| MB a££ E|^Q[g @ 

& 3Pi2i aeon ei^ofoi hhu #011 cHas ashg »3i»fc »boi ua Ahgsin 910. 

oicH& mb Pia^xi ei^sjb ojai^ H ja2£b spia ste &?\x\ one b 4= aia. sura, 3^ 

SEfe ¥31 ^Sf§£ M aEg El DtS S3 Oil CVDg , PVDg, "SSS^ffl. ^EiEiUa* 

ti J@i AFgoW APIfe gJgOl OiaB 21^ i§8 bH XI ±J ^Q(Batchwise 

Method) °£ 0\mO\Xi SPI (EH ^ Oil til^OI ^201 SEB SdPt jWKMH. Hea HE30IU ag*0| 

assaia b^ioii amot m^m ms=ot= bsoi aia. 

^hhs, tt»as<inA>oiu 6ha^^(sno 2 ) ms\ at£ oiuxi- st- oi«tt ii aeon ± 

HaiOloKK El S|S *B«A|9lte 8H80I ^}H9 b* 8lfc0l. 01 88*01 BBOiS'BE4 El 

3 = 'S8H2 ^H^IOI Eg tt«9te 31 SOU aStOI CHSSJXI E|QtO| ^£0| B3fe 

b^oi hiqi ai^oi cki a«raoi ^chxi^ e+soi ao. 1 

3!«hs, oiaB asg Eisie saspi 91 mot **»^(snOk)oiu-«»ejs'(inA) s'a assoi ^ 

B OISXFBB OfB^fillOIMU 01! ^A| ^Xl Oil KtfAIS ^IXHOII ^HSIOI. 3g ( - dKbar)3g, ^fi! 3g 

esi eshoi ei^b * s se^ xh£jaoii asho* ssiai^ eiqib ^01 ±jw& m 91 

■a. .nam oiaiB as^ eiqi^ mofe^oi ^chxiii, sm, ohAiie ea g^ioii ashoi ssoi 

y!«H^, 01^ ^oi JII5. 256. 484s , 01^ ^61 ^115.382,383^ ifi Xll 546 13/ 1989. 

PCT S^H S£ W089/03114. W090/02157 SWIfc ATO(ant imony doped Tin OxideJU ITO ( Indium doped Tin 
Odide)^g aE^OI ^4^B nm B^ia DIDXFa. 6PI UB&I 1 

<BIB&( 1> 

RJSi(ORprime) Ama 



« = C^,! (#? = 1 - 4), ^i, *M 



a = 0 - 3 



/^/7>;;e - C,,//^, , (n = 1 - 4), Sife C,,//,,, ,OC 2 // 4 (w = 1 -4) 

hisoh« pj- * ^ieoii £56foi asg m^«i^ 101 ^^b asg ei^b s^sfb g>^oi ^ 

m 2iD. OIHfi H|°^^g ^011^ OH^^I^ M^a SJ¥S bl^O^lgOfAHSUIOIS 

^^AlXI^SfeOlU Of All B 01-/41 SUIOI S ^2il0|e g^0| Ahg£|^|SE BCl 

.a««-s.* cHBa^. ^« 5i2 fli 96-2743 oil b ^.Pia ^oi wi^gj SE«'nio» mon 

OH^ai^s AH£lb Aia?» B9CHa--S&£B £1^2^01 E|S|a S^i Ul^^S >H«B E|^2!j0| 

aBasaa. 

□|^ 35.256, 484s, 01^ ^oi ^15, 382.383s , mo\ S^H 55 ^154613/1989, PCT5^H 5S 

W089/03114 ^ W090/02157. CHBB^ ^Si XJI96-27430II UEfy ^9 a£^ E|Q| OH 

M^1^2J Af§S XI^S^ s A|g, g.^AIOI^OfAllgOtAIISmOIS Xls^feOlU ONIIO^ISUI 

ois msaioim s§§8 on^^^a ° s '¥£ af§§ s omei gfio^ife. ma asg 
□i^x^a Bsmot a£^ oiiixfa ssi thbbssai as^ oiuxfs lhoiiai BaaAPim a 
9S xiis m § eoii 2ia isi ^oi e^a xis ^s^e ^h^ai^ §qb 5|g§ 

BQ. SFXIB 0\m X|^3fe s A|g, ^ ^ A| b| ^iOh/41 B Of/dl S U1 01 S XI^S^OIU ONI ^OfAflSUIOIS 

^aioiM g§!M^ ^x^^oi sjn ^e^oi ^/h a££ oi^xfa bb^^i y§efoi oi^xj seoii 
^ss §2^1 s^spi rag on at£ oi^xf E>a s^oii aB a£^M xhshs^ ^uim sen 

SPI£ BO. 

ggOl OimJ2X}oK= Jig*! JVM 

s ^ v s^ oiaB sxisb sH^mo* ^aiu m^^^ui ^ixna ssoii m^^a^. lh^^. ui§ 

XH^ St mm&, ^61 a^^OI MB EJ°ie g^API^QI MSSfe 
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m®, 3 dlH 01 EH & 5^11 Ahgohtf E|QJ xHEIS HIS&S a^Ch. 



(1) OIBXt : 

S ^£2| spg S£g ggs £g^oj UEfU^I 6fe AT0( Antimony doped Tin 

Oxide), IT0( Indium doped Tin Oxide). AZ0(Antimony doped Zinc 0xide)2* iT0| 3££0| 
&&m2\ Q\m&0\ AhgSIBQ. £K>|2| £gg UIOll g^S ^ 0IUXh2J SXh 5 nm LHXI 400 

nm M0|2| BD\m JtX\W UhStq»3lb. S3 2JXf *I30| 80 nm OlohOIIQ, SI^S B19 £JXh2j 60 % 01 
£,►01 100 nm 0IUI2J gJXh ^Si 3rXlfe SSI 0\mH ?JLQ. 0\o\D\\ »g H2IM ^hXIfe SJXhgS StlHj 
tt^s »»A|9|» dt0\ IQfltS|'*9aB $?X|A|34 SQ. B ttBOUAl JlttB ¥S S£g 
2g^0||fe 0I0I yai ATOU ITO a£ 2££ OlDXhM OI2J0IIE AZ0(Ant imonuy doped Zine 

Oxide) SOI S7HI Ahg£l2iCh. AT02h ITO SEg OlUXhfe: gJ8^ OISUIAI S^Ah(Mistubish Metal 
Corp.) 17.2 %2h 15.3 % bd& Sh^Ah(Nissan Chemical Co.) MIMs 30 %S\ 

nmmm Dm m se= oneaoii b^s e ^ehs Ahgohsia. 

(2) m& 2}%M : 

B 1*321 ¥g £££ Hist *£g 5^18 3£g OI^Xh^M e*S2hA|31 £gg21 Hh3 gOil 

2121 iSi 0^31. OhEH gS.^ (II), (111)21 Sh&g 

Zr 4 0(0Pr n ),o(acac)(2) 4 
<M»A|.3> 

Zr 10 0 6 (OH)4(OPr n )t8(AA)(3) 6 

fiAISW Baft qi^g ^hXlfe Xl = 3fe 8t^AhOI£ 9E^ Xl = 2ig »^A|0}A||II0tA||£b||0| eoj 
¥B ^tfSOl Ahg£l2iCK SE lOilfe Zr 4 0(OPr n ), 0 (acac)42h Zr, o 0 6 (0H)4(0Pr n ),6(AA) 6 2J X<S B^S sl^S 
Oil S\o\0\ g|ol£! ^Xh UEHO Si^OI 0|§ StttBS C. R. Academ Sci., Paris2| 31151 1161 

^(1990^)31 Mater. Res. Soc. ,Symp. Proc, 2723 3^ (1992^)011 2HAI9 21>|ohCH ©«8h» 

P". . , 

?55!2£ £>S& ga* g^AlOI^U 3** g^A|O r AIIi!OhA||SmO|k21 ¥^ ^&g2j ffi-g gJB » 3 
MOI B-ai ^S^Oil eg£JCH ¥^ ^&£IX| STS ^^A^OIHU ^ S^AI O^AII ^ OhAll SUIOI §£| 

Ql ^^th UE>m^ 31011 CH» Ollfe Journal of the American Chemical Society (1991^) 113 

5! 8190^(1991) S 1153! 8469^(1993). Mater. Res. Soc. Symp. Proc. 2713 57^(1992). Polymer 
preprint, 34(1)3 250^(1993) mm UEfU 91Q. 

m&, OR md\ ^15.256,484^, 01^ mo\ XII5.382.383S, ^B mo\ S^H HI 546 13/ 1989. W089/03114. 
W090/02157. SEfe CHthBi^ 52 ^1196-2743 Oil UEiy BE^ HI ^ sonoj 0HM^I^2J 

MgEI XI = ^AIS. bl^O^IBOh/dlSUIOIS ^^AIXI^^^OIU Oh All @ U All S Ul 01 S «2fl^- 
01 M ii§ 0HS^^2J Ahe^ ^ Oh L| E| SCh ifioMtb, §^ Ui2| Ql^XhSh SlfSf 

W SSEg Ol^JXhSI SSI 3HS»2SA| Ol^JXhg mOIIAI &a»A|?|CH HIS H*§ SOD ^ 

a 2>2| iSf S|0f^0i g°^2J XiS 2l§^s 5H^A|^ ^fe AhSSCf. 

01 M XI = 3 is =A|g. bl^0hA||^0fAIl^U10|S ^^Al XI^3sO|U Oh All B Oh All S Ul 01 S %J ai 01 e 

BXh^OI 5jH £m&0| 5iAi OlUXhSI BHh^^l ^SohOj OlilXh HSOII SSS §QS|§ S 

^oh^l (DIE Oil Dl^iXf 2}2| g*0il 2|& 2£&g XjSHoh^ 1311 ^eHohfe EHIS^ 0|0I 

<£Q\\M X|5?@ bh SiD. mm B &S01I/H Ah§9 ^2E^o S oy^^y =^ S^AhOIEU ^^A| 
OhAiliiOhAllMUIOieoj «g ^^gg BXh^OI 32 8 01 B| (cluster) SEH21 ^hXIW ?5 Ui ^ 

§ ^OlJAi <M§«^oi ys^s UEhUi^ ?|Xl^h HHBOII 0IHXh21 SSI SmorOI 

XI = ^hShg(Zr0 2 ) M&zt Ol^OW CH^2 CTi£l>M Ol^XfSJ B^S ^H^A|5IU S££2j 

^^A|9|XI a^a. 

(3) bhejCH : 

b wasi mot s^g s^moii^ niota ^ixH2h2j ecHAi^m. nmsi s 

Sr^. UlOhe^, LH^S. UiSfga 9^ UI4^g BOAI^PI ?ioh04 gfidl tth£h BB. ^^AhOlE 
SEfe i^AIOhAlliJOhAIIMLtfOm §31 bhSJGiM S^g21 gJ^S AhS&Ch. 8 ^S0«A| 3RW 

a niaj g^g ^mo\\M bheicH^ Ahgs ae.^ is ueiui^ ^^i ^aie 

aegoiu 01S21 ?h^ M6H mmo\ Ahgsisia. s s^soii Ahga i^32i UEiufe a 

^AhOIE. ^ ^^A|0hA||10hA||Sm0|e 3M2J ?f mmmE: bheJCHSAM ^B2h &Dfl SE 

B^o^ Ahg^ 001 §££0| e B£|3h 01^012 bh2JCH s^Aisia. 
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(kO) tr M h O c [OCXCHC(CH,)0] tl 

: ■• 

M = 1 B, II. A , I IB, I II A , IIIBJVA , II IB, VA , VB, VIA , VII A , VIII <>1 
K = CJi^., </?=l-10), <r± ^C„H 2n+t OC 2 H 4 («=1-10) 
A'- CH,-,CH 3 0-, C 2 H r , C 2 H s O~, SEfe «V«g°l°), ' 
cr, />, c, t/fe 44 1 00 °1 s>s] ^ ^5., a + cI2 + d = <W2l ^3^//>, 

01^ =5) BI5.256.484S, 01 5? ^Sf 5.382.383S, gJg ^51 g3H 12 HI 54613/1989, PCT §2>H 
gfi W089/03114. W090/02157 S0||14 CHS&!^ ^oj gH JCH96-27430II ±:>HS ifSOIIAHfe S^S.^ 58 .3^ 

<o'yA< 5> 

A ; /= //*, II A, I IB, III A, II IB, IV A, IVB, VA, VB, III A, VI B, VII A, VIII 
nf- iflsl ^ ?J vanadyl 

i< = c„H 2 ,„ i (w=i - io),f4i €^Ksfec, I /y 2<H . 1 (»=i - 10), 

A' = CH r ,CH 3 0-,C 2 H 5 -,C 2 H 5 0- 

l 

= 0 - 3, 6 = 1 - 4, a + /> = 2 - 4 
01 3^ &m£0| A1 JH§ £}§£0| ^OUIH 20i£! £^0il ^sj- e^0| g^o^= g^Dt J}^ gt«g 

§l k S?, Journal of the American Chemical Society 11321 8190^(1991), Q 1153! 8469^(1993),- 
Mater. Res. Soc. Symp. Proc, 2712! 57^(1992). Polymer preprint 34(1)5! 250^(1993) m0[\M 213 

s t»2* ^ms\ °^goi tr^sn 5E§^ ^-m mm^ sz* mm lhoii ^xna^ 
^ &s ^xis ejo r oi <y^si ^^xf ^§oi gJoiLpi tuisoii ^sf ^^01 eoie^u ^gspis » 

CI. 01 aH Sf =^ o^ A , 0^A||g0rA||£b||0|eo| ~« 3»§^£ S^AI 0hAi!^0hAll£m0|eg 5i9 

g>'2| #S SEfe HSOII/H ¥f ^r^SSHA!^ m&5\0\ MgorSCh 

^ ^g£| £££ E|2| ggg &3|£J (1) OlUXf §J (2) Stt 2.^*11 ^ ^^t 

M§of2 gDH 3* PIEf ^&6K« MSB 4= 21 Ch 0|gP|| o^l^l Z}#?\X\ 

^ &ch 

1 : 0I^Xf2| Xis^^ SH,^^ 0l¥CHS Ol^Xf 2}% 

2 : 0l^j^2f X|S3fe m&m^ OI^CHS OIHXf ^.^ 

». ^ d^ojcn, goH, eir XHXIg e^SfllM »»» ^^M. 

3E^M 3 : Ol^XfSf X|S3fe SVBS 0|ipCH£! Ol^Xf e>§ 

»L. -»^AWI = U ^^A|0^|^0fA||£UI0|e gc^ Ol 

ms\ ^ mm^w mb® u\2it-\. §oh, xnxie e>§ 
mm ^%m. 

4 : 2£S 0m^2l Xis^fe SII.'S£ OIPCH^I OI^XI oj§ 
«l. dfeJCH, ^^AfOIEU ^^A|0|-A1I^0^|£UI 
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oie gc^ oie°] it^ ^mmm Mmm diaci, goH. ga 
xuig aaxiia asa ££g. 

££jg 5 : £&g 1-4011 £Jdl5HM 8^8 ££g. 

B ^ SOil AH 3H^S ¥S E|Qf ££MM2J UtBSie Hl£ SI HISS ££gS E|^ 

9 ?ia2j g*j^ m;>|2f «ck 

££g 1 

£ agOll/d tt|Q| g£g £&g21 SSEgg UEILOI Slfe S^£Sb 

ATO(Ant imony doped Tin Oxide), ITO( Indium doped Tin Oxide), AZ0(Ant imony doped Zinc 0xide)2l 1*^ 

ssgoi ?^a ttstesi oiAiia&oi Aigsiaci. ^121 z&m mo« ttss mux* 

g£ 2JXI £|30| 5 nm UiXI 400 nm AF012J a3|g ^hXlCM UtB38Mlfe. §2 2JXI *!30| 80 nm 01 oh 

om, s±a sa gm°i 60 % oi&oi 100 nm oimsj gjxi ^ise 21x1^ gsi oi^n siq. oibji 

^E: BD\m 3*Xlfe ^X\m^ S^Si ^A|9|Xl E|S*2| ^sa§ ^X|A|3* sci. 

Oia-iel 0I£JX|gg ^S^AI^ £&g2J XII 2 213 gOII ^2J IS! 0*0^31 ^lofOI A|g 

9 xiaste si&§g oi^ws oinxi aaxiisfe xi^a^ s^afoi^ se*= xi^3^ s^aioiaii 
gowsnioieoj *»soi AtsEiact. 

01 a 8 »tf SiSXIIfe 8S gOHOil gSHAl^J * S5E£ OIUXI 11 m a 81 01 D\o[0\ mQ. Mti 8939 
SI ^SEb 1-80 % 018012 dl£^oMli= 2-50 S3 %£ tJ^SIOI AlSSCh LH CHI ^XHol 

te uss g oiuxisi xi=3fe 6^sfg(zro 2 )s aas ^tf aaaa ui^ i — s^h utasistcL 
as* oi upt 1 oiaa £££ oiuxi2j §S2£ asioi ei^si bes^ ubbixidi, 5 oiaa s 

^ ElOfSI ¥*s v £0| lOiSQ, £gg LH2I 2|g§ 0.1-10 giT dha*!otCI. 8«f IQ8S0I 0.1 
% OI8tt S^Oil^ E|B|2i 2ESE2I U^Ol, 10 % Ol^gJ a^Oilfe §2«2| JHS 89301 UBHISCI. 3E 

gg moil exHstfc- em xis3^ 4sig<zro 2 )s 86ta a« aa»a di^ 0.1-4001 siawo. as* 
01 u\d\ 0.1 oiaoia qihjfsi &as}3t Boi.xin 40 oi^u ge«2j xi§ aaaoi UHH^S 
a. zsm moil ^xho^ xie^s ^AiohAiigo^Aiismoieoi ^f^^oH ggoi ^aoiiAi ^§a^ 
01 gaicHM oies^Mi s^M2i xis aa^oi unu^xi^ ^xispi ?ishoi oiaa xim^s 
^xfoii bH^imoi xixit^ 4= ^^i^eoi xis ehSflis Migaa. ois^ii A*sa m 

i§ ^£|g t N-OilS EIM£|£. (Hit! Q Oil ^ SgOFOI^, POhMia #01 

oi xis3*3 ^ag(zro 2 )s a^a a^a emails* Taa asasi him^ gams .1-25^ ssasfa. a 
^ n di^h 25 oi^oia g^si xhs aaaoi lhmxih 1 oipjoia notasi ^^^^^ soiaa. 

2 

S^g 2^ £gg 1011 dh£lCH^Ml (A)^ HA1£]^ ^^OIU ^^21 ¥S ^f^MSHge &?io\0\ 

^01 C|. ^g+21 ¥^ >f^^6HA| A^gSfe §21 2^0*21 g d|fe 1-4^K g&ohOI bl- 

B2S|»»fc 2-4^ Miia. 01 1 fiCl ^20 OI ?}^&fiH8 S^CHU ^Xf^O! XIU^I ^ll ^ 

SaiHOH^ ^IHShOI E|^ g§ gOll g^g 4= SiCf. ^§A|^ OH pH^ 2-5^h 2!&oHM dH*5! 

6Mlb pH^h 2-321 221g MSohOI, 01(01 Mltlfe 6hS S6h OhA||e^ eoi ^©IQ. 

&%Mm an 0-200 r^f ^mo\o\ m&*\o\o\\^ 25-80 M§sa. lhoii exho^ 

Xl = 3fe 6hagS X| = 3^ '.S^ aS«l2l ^£19^ ^^oj e^dl^ 0.05-2.001 

mo. as*. 01 dPf 0.05 oiaoia oiawsi as^oi ^chxih 2.0 oi^roie eiqisi ¥S^oi 
boisci. igg moii exhs^ oiux^si i^m xi^^^ .^aas xi=2^ m& aa 

»l2f ^£|9hS ^6heh g^2| a 21 d|fe 0.5-5.001 2|B8tCt. asf. 01 d|Ph 0.5 SD} ^J^a E| 

B|£| S£^01 ^01 XIII 5.0 SCI 33 E|Q^2| 3*^01 UUHhSCI. i^g U12J 2Sg§ 0.1-20 

as asm. a^ n«goi 0.1 % oiaoin wofsi ssseih uhuixih 20 % oiaoia §^21 73a a 
a^oi ^oisia. 

££g 3 

3g 2^g 1011 diaCHSMi (b)S UElUb ^ ^^MOIE, & ^ A| Oh Ml ^ OF All S Ul 

01 e zigoj «g ^4»B8Hga ^^16101 BISa SOI CI. ^^AIOIE SE^ ^^A|0|AJ|g 

0^1SL||0|eoj ¥ « ^i§§ 5iS gT2| IS 3Efe HSOllAi ^I^SoHAI^ &^6I01 Alg 

6^ CI. g2| g^oj g 0jS ^^S^ ^=A|0|E SE^ &^A| OhAII gO|AllMLllO|M2| 

0.1-2.0:?* 3 asm di^sisi^iife 0.5-1. 5^1 Aigsci. pi^mshai 0-200 tc^i ^asiw 

d^5|oMife 25-150 t;^ AlgBCI. £gg LHOII ^JHSIb ttSI£ 848 XIM3fe gtf a§ 

«ia oiB.»si g^dife 0.001-101 ^asici. a«f. 01 m?\ 0.001 sci ^ss oinxi 
2j g^di^ naoi aaaa 1 sci m eioisi s^s^i uhbfsq. 

se8, 6hsjgs a^a xis^fe b^ aaasi a^a diacH2i g^di^ 

0.001-1001 a^ 01 dpi 0.001 ^29 eiqi2i ^s^pi soi xi 21 10 sci g inife ma 

sf efs^oi xiohBci. ^^g in 21 zs^g 0.1-20 ga ^asici. a^ nm^o\ 0.1 % oiaoi 
a Eisjsi s££^i uaeixm 20% oiaoia e^2i xia aa^oi aoiaa. 

^^!g 4 

S^g 4^ ^^g 1011 diaCHMAM BB&I (1)S SAIS^ ^^OIU a 89 3l^^6Hg2l H8&| 2 
S UEIUfe ^^A|Ol^, ^ ^^AlOIAUHO^ISmoie £ ^ 3f2j «g 3l4=^SHge ^^FSIOI 

nisa soici. £gg moii ^xHSfe 6h»ss a^a xi=^^ as»i2i 01^x121 
g^di^ 0.001-101 asasm. a^ k . 01 m?t 0.001 a a ss^ oi^xf2i ssoi aasm 1 

SCI g EIQfSI S££3* 14 BUI 5! CI. SE8 ^agS 848 Xl^sfe g4 a § XI! 21 5^ 4S 
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8^8 tifeiCH2i gifbi^ 0.001-1001 38S*oi aer 01 di^h 0.001 s*g Ei&i2j ^g£;>> 
zgm moii ^xh3^ ^ags 8«e uh&jcH2i # m& m e^moih, i^ai oiahs 

0MH8LII0I8 gc^ ZIMHJ ¥f ?f4^oHM b^2JQi^H #XI8fe b|^£ 0.001 -0.990I C* . 2Eg 0IHX}- 

2i &8bs b^cna xi=3^ ^<y- e^s^i^ ms\ ggbi^ 0.5-521- ^ofDi, oi 

bl^ 0.5 0|°^ E|^2J SSE^h UBHUIH 5 ttHfe E|S|2| LH?tia .¥.^40| gCHSCh £ 

£H Htj^g 0.1-20 m& %D\ ^o\Z}. 82* H8S0I 0.1 % 0I8OI8 E|^2| SSS3I- UfflihXI 

H 20 % 01^012! 8^21 Xi9 8S«0| g01£!CK 

££M 5 . 

£gg 5^ i~4oii ni^sj ^§ saia ^□ai^pi s\o\o\ ^jbi^b &m g^oic*. 

2j *J£|^b g OH Oil StfSIIQ 60 nm2J §5 2JXF B3|g ^OIE e(MA-ST-M)0| U 4^8^011 

S^Sim 40 nm2J @2 2JXf 39IM 3*hr 3F«UKNissan Chemical CoJXilg ^0|E 

b<st-033)s Afgshci. e oh oil n^m mmm mm m^oi^ii x\x\o\^ mm nus e 
1*21 so %m yxiaib 5ioi ^usia. 82* ^e^> m^oie:?* #xis>fe ^aoi sxii 2Sf 3321 50 
% 019s 3^ Eisisi m<g^?\ uwxim uiofsg. m^g » :>iJH2}2i vstgoi ■ 01 act-: 

omiFsi #sg2i sauife 1 — s^h ^&8tm 8^. 01 1 3§ m^s\ 

SEgOl HShSIH 5 SCf i S*.E|nt2| UK»£4. LH^M^, LH^P£ » 3|XH2*2J ¥*80l BOISQ. 

ui2i zqu^b 0.1-20 sb sittsm. ast ns^oi 0.1 % oiboib E|^2| S££^ Ul 
XI 2 20 % 019018 8^2J xi 9 Baaol ioisa. 



E|S>2| g9 

93I21 ^01 XII £ 9 3££ EfSj m&m £9B= USS(Dip coating). ^&S(Spin coating), ^ 
H^IOIS (Spray coating) MH| HI ^ ^ Oil S|»0| ^leoil ^ 6T80H/H 100 

TC OltfSI ^EOIIAI S^AI^ El^g §£JAI1J 4 s 5UO. OISJ^II EI^S 5!£^ 0I6I»2| §W, 

ei Q^si oil a>af io'-io 11 q/dsi xh&m ^hxiw, 3H lhxi shsi eg ?^ » 

LH»fiT4B ^bQ. S SPI2I ^A|0j|g iofOl CH ^ Alio I ^S£l^2 Si^U 0|§ AlAIOIietSS 

&9SXI »SW ^^^^£1 8 9101 218(01 3 S?l^( 96HSCJ-. 

<a3£« 1> 

OlSXf : .^S Dl^blAI J3IS2J AT0(H^^ 17.2 %). 01I&M S^S IT0(H^M 

15.3 %)£f ^£ bd^ sl^Ah Wlgoj ^^6>@ AZ0CQUS 30 %)M e ^EHS DII&^OII 15 %S SI 
4J8KH SE^ OlgXfS A«8HaO. 

<a5oa 2> 

ZA-M : Zr 4 0(0Pr n ) 10 (acac) 4 S C.R. Academ, Sci. ParisSI 31151 1161^(1990)011 2J>|oh01 f«8U WI& 
M gOHOll 3 %£ S8H8(OI Ah g of ^ CI. 

<*!!>£ Oil 3> 

ZB-M : Zr,o06(OH)4(0Pr n ) t 8(AA) 6 e Mater. Res. Soc. Symp. Proc. 2725! 3^(1992)011 2|^SK» m&o\H 

m&m mm 011 nmm 3 %s goHsi-oi A^gshaa. 

<»I50II 4> 

ZC-M : Zr(OBU) 42f OhAll^ Oh All § HIS 1:4S ^gAI^ EllMEf^l^OfAlim'O^AllMUIOIS XIM^^ 
Sf&gs ? OI5ie Oll&e MDHohOllAI 3&B2I gHI &>gA|^ ^S.SHA|9|H CIAI 3 

oii&es aiAj8K« Mgstaa. 

<fll£M 5> 

^g* : ' asBtnmAi M&m 5 %s oii&eoii sj^Am f it Eii^dfoii^Ai ^g*2i 2&b e>e 

^^FohH A^go^OI pH = 2S ^ 2AIZ} g2> SOlAi bf9JCH g™e SfSoiaa. 

<fll^0|| 6> 

Zn-M : 01^ tt£BI»A|> dl^OfAllBOMISUIOIS Of 2 ^POHofOl tHI&M gOH oK>|| AH 1S 

B2| Me SC7I- ¥ 60 -COilAH ^4^SSH AI3IH CIAI 3 Oll&eOII Sl^oKM A(88»HO. 

<n£0fl 7> 

&B*B\ : »«A»2| id&3\m MA-ST-WM A(88f« CHI&SOJI USS 5 %S S|4s!& ^ 0.521 ? 

8 3^1S »fe ^EHM e^AI^I 9018 BJ\S>\ EJXfM 39718 ^ MBSaQ. 

cXHSOfl 8-16> 

H 1 » S 20II UEiy br2f i^blS 3| 888 ^ 1AI2J 88 38801 E|Sf 

§^8 5^11 AISoFaa. 

<Xil^ til 3011 1> 

BZ-M : Zr(OBU) 42* OMH Of Ail 8 HIS 1:2S 88 A|^ P^ = A|til^OJAflBOJAn£«0|S XI §2^ 
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<*il£ HiJnOil 2> 

TZ-M : Zr(OBU) 42* O^All^ OhAjl^M M dl^ 1:4S ^gAI^I Ql e^5l^0hA||^0fA||SUI0|£ Xl^fe 

mmmm ^ oi^m uss 3%^ oii&m^ si*!6k>i Ates^ci. 
<si5 uimoii 3~io> 

h 2 on uEiy dt<a £gdi^ 2| m&m ui» ee> me^oi ¥S ni^ ggg 
£>oi *ii£oii ^ dimoiisj s^dioii a>df i^iii 10 cc*i *imoi as 40 o«§@ 

10 cm x 10 cm A|£ ?I01I BoW ESe! ^ 180 1C 2^ UiOII/H 30 ±£Sf210. 

^oi xiise g^si xh §■ pj§g^ g^Hj us oi ¥2i mo\& ¥S S££ £1^2] H£ 
£i £m oi¥^ ^§6^a. uoi aiss Afgoi-oi 2^ as xisxife m& oi=* 

dlAI ^^AfOilAi XiISS Hiresta2* LorestaM OlgSKM *W 500 M^2I 10 M^M 10s § 

oh ^SKfl &0|C*. ¥S SWgg BYK ^hEMAhSJ micro-TRI-QlossM OlgoKH * 

§0^001 fg£b oHOI^OHEiM A\Bo\0\ E|°| ^ ¥^5E2I sg^i ^§6fSa. R\^S\ ?J£ 

ASTM D3363CHI UEIkh ^§ ^1 §6f01 ^SohSIQ E|Q|2I ¥*fr«S ASTM 03359011 UEiy 

QI01H EII^M gfSOII SJoKM ISSfSCf. 

EjojSJ 'm?g-g oP|2} ^^1 >i£! ^ E|a|2| ¥^S. ^Mi, PJH £ 

mm ^o\o\ israci. s • 

O : C«d| 10 % OlPi A : &D\ ^gxl CHdl 20 % 0I9J x : g£xi CHdl 

20 % oi#-a». 

LH ire&ia : 15 % »2U<» ^8«!0II 120 S^. 
Ui : 10 % S^dl 120 AIZJ- 

LH : SOfl 30m& S3. 

m gxiig : «s2i owe, ones; icB sseeoii i^ai e°i s^i. 

4K>|2| a o^2S SI£S fflOtSI S 33* fi 4011 UEm&CL 

[S 1] 
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a) etEieoi-sas-ttfit ^(ATO.-eisoi ssei £h£h ^aj(ito). ^eib, 
oi. ess ohs(Azo)2i ^itm e^o^ £fc -svmot 9«»fe 5 

L44 XI 400 nm2j £JXh g5i 3hXI01 £5 £JXf30l 80 nm 0loh£J S££ 
oiew; a" ' . 

b) Of eH 2 SE^ 3^ SAI£|^ ^£*|o^ ojggh X|a 3 ^ ° > 
^ Ah 01 E. , XlM^fe S^A| Oh All ^ ONISUlOIMg cfso^ &mo\ 

OJ 9^oh£r ^6! o^fll ' 

Zr 4 0(OPr n )t 0 (acac)(2)4 (2) 

Zr 1 o0 6 (0H)4(0Pr n ) l8 (AA)(3)6 (3) 

(013IM. Org bism. n Si j p 

acacb Oh All B 0hA||£U|l0|e 

AA£r 0H!0hA||£UI0|e EIRE'S) 

§ S9Shfe sag. 

3^9 2 

HI SMI filO|/H. 

mh*i is uemife m\m &9boiu o\ms\ n^^m mmm bi&*i 4^ u&ufe 

"g^Ah0| = . ^^A|0hA||B0hA||SL||0|e SE^ ^4>S8Hg«- »«»te tiheiCHM ^£ 

s»»t sag. . . 

9^9 3 

3119011 , 

.«e*AJ 4^ UEhU^ 9^M0IE. 9^A|0tA||80}A||£UI0|E £^ 3§£| 3K*S8Hg8 

9^6>fe dheiQiS ?OhS 3L98hfc 5^1. 

R a SKORprinie)^ a 

R = C,,//^,, (/? - 1 - 4), ^ri, $3.*fi €4 
a = 0 - 3 

= C,,//^,, (/i = 1 - 4), ^r± 2ife C,//^ ,OC 2 « 4 ( n = 1 -4) 

8^9 4 

XI1 19011 2iO|/H. 
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UtO) a -M h O c [ OCXCHCX C H , )0] 
A-/ = 1 B,IIA,I1B,IIIAJIIB,IVA,IIIB, VA, VB, VIA, VIIA, VIII ZLf-S) -g-# 
/< = C,,//*,,, (»=1-10), W £fe CJi^ x OCM A (/7=l-10) 
A-= ( //,-, CH s O-, C 2 H S -, C 2 H s O-, SEfe 4«<>H,. 
a, 7), c, t/b A A 100 ^]§>fil 3^3., a + c/2 + </ = tt^/Z), 
a+ </> 1*1 £fe c K 

S^PS 5 

A7 = /M, I IB, III A, II IB, IV A, IVB, VA, VB, III A, VIB, VIIA, VIII 
3-w ^ vanadyl 

= ^.."a,.. (»=i - 10). «*K £fe ^.//^.(if-i - io) 

X=CH^,CH } 0-,CM s -X\ff s O- 

> . ' •• . 

r/ = 0 - 3, 6 = 1 - 4, a + /> = 2 - 4 

i 

H1 1 SOII 2*01/H..§£0| = S2| ti£|9h* ^3>hS S»»fc 
7 

2££ 31 & 9I0II. 

a) -BEIS0l £«S tt».^(ATO). SI SOI £Sii #2* ^^(ITO). 

01 SESS 6hSJ 0^(AZ0)2J EJXfS Em°£ gc^ St>oK)i S^6fe 5 
UiXI 400 nmSJ SSI 31- XI 01 S»30|.80 nm OimSl 2£g 

omxf; 9^ 

b) OheH SJy*] 2 SE^r SAISJfe =?Z™2.^ Xl^s 
^0|H. -X| = 3fe S=A| Ot/flg OfAHMmOI^M SEfe &&ot 

Zr 4 0(OPr n ), 0 (acac)(2) 4 (2) 

Zr 10 0 6 (0H) 4 (0Pr n ) 18 (AA)(3) 6 (3) 
£56*0* £££ El^ie 9& 3PI flHg. 

8 

M7S0U 2A01/H. • 

¥S 2£g E|9|2j 59 10°- io' 5 Q/D0IH 3 % 0\o\2\ SflOl ZE(haze)M ^fcr 20! ?=goi g 

^ 2PI HH£. 
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